











































































	 λ=355	nm	 λ=532	nm	 λ=1064	nm	








Illite	 1.41	 1.48E-03	 1.41	 1.11E-04	 1.39	 1.20E-03	
Kaolinite	 1.51	 4.57E-04	 1.49	 5.38E-05	 1.5	 1.45E-04	
Smec%te	 1.54	 3.98E-03	 1.53	 1.24E-03	 1.51	 8.51E-04	
Calcite	 1.55	 9.83E-08	 1.55	 3.27E-07	 1.54	 2.21E-06	
Quartz	 1.57	 1.00E-08	 1.55	 1.00E-08	 1.53	 1.00E-08	
Feldspar	 1.59	 3.24E-05	 1.56	 3.30E-05	 1.55	 8.17E-05	
Gypsum	 1.62	 5.87E-07	 1.62	 1.94E-06	 1.62	 1.62E-05	









s		 Illite	+	5%	Hema%te	 1.45	 3.59E-02	 1.47	 1.18E-02	 1.44	 3.87E-03	
Kaolinite	+	5%	Hema%te	 1.55	 3.80E-02	 1.55	 1.29E-02	 1.55	 3.16E-03	
Smec%te	+	5%	Hema%te	 1.58	 4.23E-02	 1.59	 1.47E-02	 1.56	 3.88E-03	
Calcite	+	5%	Hema%te	 1.59	 3.87E-02	 1.61	 1.38E-02	 1.59	 3.13E-03	
Quartz	+	5%	Hema%te	 1.6	 3.93E-02	 1.61	 1.38E-02	 1.58	 3.10E-03	
Feldspar	+	5%	Hema%te	 1.62	 3.99E-02	 1.62	 1.40E-02	 1.6	 3.24E-03	

















Reff = 5.0 um, Veff = 0.2 um















































Reff = 1.0 um, Veff = 0.2 um
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•  Extend	complex	refrac%ve	index	and	size	ranges	in	the	aerosol	op%cal	proper%es	database	
•  Simulate	ver%cally	resolved	lidar	variables	
•  Calculate	lidar	variables	for	model	size	bins	
•  Add	modeled	non-dust	aerosol	to	global	mix	
•  Inves%gate	inﬂuence	of	aspect	ra%o	assump%ons	
•  Include	335	nm	wavelengths	to	inves%gate	possible	extra	informa%on	content	
•  Compare	with	CALIPSO	sta%s%cs	for	dusty	regions	
	
Lidar	ra+o:	Scales	approximately	
linearly	with	imaginary	part	of	
refrac%ve	index	on	log-log	scale,	
but	slope	depends	on	size.	
	
Depolariza+on	ra+o:	Scales	
linearly	with	real	part	of	
refrac%ve	index	for	small	sizes,	
but	dependency	is	more	complex	
for	larger	par%cles.	
	
Color	ra+o:	Scales	approximately	
log-linearly	with	the	ra%o	of	
imaginary	part	of	refrac%ve	
indices	at	the	two	observed	
wavelengths,	but	slope	depends	
on	size.	
		
Lidar	ra+o:	Increases	with	size	for	the	highly	absorbing	minerals,	but	decrease	with	size	for	the	weakly	absorbing	par%cles.		
Depolariza+on	ra+o:	For	weakly	absorbing	par%cles,	depolariza%on	ra%os	increase	with	size.	For	absorbing	par%cles	this	increase	with	size	
seems	to	be	(partly)	compensated	by	absorp%on.			
Color	ra+o:	For	small	par%cles,	color	ra%os	decrease	with	size,	but	asymptote	to	around	1	for	weakly	absorbing	par%cles,	while	color	ra%os	
further	decrease	with	size	for	absorbing	par%cles.		
	
Most	of	the	work	presented	here	was	preformed	by	Alexander	Stangl	of	Bergen	Academies	High	School	during	
the	ﬁrst	months	of	his	senior-year	internship	at	NASA	Goddard	Ins%tute	for	Space	Studies	
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